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Resume. - Relations taille-poids de dix especes de poissons teleos- 
teens des prairies sous-marines des ties Canaries (Atlantique nord- 
est). 

Cet article presente les relations taille-poids de dix especes 
de poissons teleosteens des herbiers de phanerogame Cymodocea 
nodosa des ties Canaries (Atlantique nord-est) : Bothus podas, 
Xyrichtys novacula,Mullus surmuletus, Sparisoma cretense, Diplo- 
dus annularis, Pagellus erythrinus, Spondyliosoma cantharus, Syn- 
gnathus typhle, Canthigaster capistrata et Sphoeroides marmora- 
lus. Les 1396 individus examines ont ete captures a I’aide d’une 
senne. Ces equations constituent les premieres donnees biologiques 
pour C. capistrata et S. marmoratus dans leur aire d’origine, ainsi 
que les premieres relations taille-poids pour B. podas, X. novacula, 
S. typhle, C. capistrata et 5. marmoratus dans la region d’etude et 
elles permettront d’ameliorer les connaissances ecologiques de ces 
especes. 
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Seagrass meadows have been routinely viewed as crucial ‘nurs¬ 
ery’ grounds for juveniles of many fisb species, including commer¬ 
cially-exploited species; tbis result from tbe large structural com¬ 
plexity and abundance of trophic resources provided by seagrasses. 
Seagrass associated fish include adult and sub-adult populations of 
resident and transient species that directly forage within seagrass 
canopies {i.e. as ‘feeding’ grounds), as well as large quantities of 
fish recruits {i.e. as ‘nursery’ grounds), that may reside, as adults, in 
seagrass meadows, or experience ontogenetic migrations to other 
nearshore habitats, e.g. adjacent reefs (Beck eta/., 2001; Berkstrom 
et a/.,2013). 

Seagrass meadows of the Canary Islands support important fish 
communities, with high densities of juveniles and many species of 
commercial interest (Espino et al., 2011; Tuya et al., 2014). The 
oceanographic conditions are characterized by the Canary Current 
that fiows to the southwest and the dominant Alisios Trade winds 
that blow from the northeast. Sea surface temperature, typically, 
ranges from 18‘’C in winter to 24‘’C in summer. 

Length-weight relationships of fish are of key relevance and 
usefulness for fish biology, fisheries and conservation (Eroese et 
al., 2011), e.g. to provide information of fish condition, their type 
of growth, estimation of biomass from length data of underwater 
visual census, comparisons among life histories and morphologic 


differentiations of species across different regions (Bohnsack and 
Harper, 1988; Morato et al., 2001; Verdiell-Cubedo et al., 2006; 
Gurkan and Ta§kavak, 2007; Vieira et al., 2014), to increase the 
basic knowledge on population ecology of these species (Ricker, 
1973), as well as to estimate fish secondary productivity through 
algorithms (Tuyaeta/.,2014). 

This paper provides length-weight relationships (hereafter 
LWRs) of ten fish species inhabiting seagrass meadows constituted 
by the marine angiosperm Cymodocea nodosa (Ucria) Ascherson 
from the Canary Islands (North-eastern Atlantic Ocean): Bothus 
podas (Delaroche, 1809) (Bothidae); Xyrichtys novacula (Lin¬ 
naeus, 1758) (Labridae); Mullus surmuletus Linnaeus, 1758 (Mul¬ 
lidae); Sparisoma cretense (Linnaeus, 1758) (Scaridae); Diplodus 
annularis (Linnaeus, 1758), Pagellus erythrinus (Linnaeus, 1758) 
and Spondyliosoma cantharus (Linnaeus, 1758) (Sparidae); Syn- 
gnathus typhle Linnaeus, 1758 (Syngnatbidae); Canthigaster cap¬ 
istrata (Lowe, 1839) and Sphoeroides marmoratus (Lowe, 1838) 
(Tetraodontidae). In particular, the equations obtained are based on 
small-sized fish (juvenile stages) and adults of small-sized species. 
These are shallow-water common species, most of them with com¬ 
mercial interest that use seagrass meadows as nursery areas. 


MATERIAL AND METHODS 

This study was carried out at six shallow-water locations at the 
island of Gran Canaria, Canary Islands; these are dominated by 
extensive meadows constituted by the marine angiosperm Cymo¬ 
docea nodosa. The study area encompassed the southern half of 
the island between 27‘’55’N parallel in the East and 2T5 1 ’N in the 
West, at depths of 10-12 m. Eish individuals were collected using a 
small seine net (6 m long, 4 m wide, 0.5 m height, and 1 mm mesh 
size). The net was trawled by two SCUBA divers over the seagrass 
beds, which allowed the collection of both small-sized (juvenile) 
fish (total length < 10 cm) and adults of small-sized species (Espino 
et a/., 2011,2015). Collections took place approximately quarterly 
(encompassing all seasons) throughout 2012. 

Individuals were preserved in 5% formaldehyde, and then taxo- 
nomically identified, measured for total length (TL, to the nearest 
0.1 cm) and weighted for total weight (TW, to the nearest 0.001 g). 

Eor each fish species, a LWR was calculated using linear regres¬ 
sion analysis, by representing TW versus TL on a log-transformed 
scale: TW = log (a) -l- b log (TL), where a is the intercept of the 
regression line (coefficient related to body form) and b the regres¬ 
sion coefficient (exponent indicating isometric growth when equal 
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to 3). The significance of the regression was assessed by ANOVA, 
and the /j-value for each fish species was tested by t-test to verify 
whether it was significantly different from the isometric growth 
{b = 3) (Sokal and Rohlf, 1987). 


RESULTS 

During the field surveys, a total of 1,396 individuals were 
caught. The most abundant families were Sparidae, Scaridae and 
Syngnathidae; the most abundant species were Sparisoma cretense, 
Syngnathus typhle and Spondyliosoma cantharus. A high propor¬ 
tion (67.69%) of juvenile fish was recorded, 5. cantharus and Mul- 
lus surmuletus showed a 98.85 and 91.31% of juveniles, respec¬ 
tively; the species with the lowest proportion was Canthigaster 
capistrata (1.44%). Overall, fishes were small-sized, with a mean 
total length of 7.66 ± 0.10 cm (mean ± standard error), with a mini¬ 
mum of 1 cm (S. cretense) and a maximum of 25 cm (S. cantharus 
and M. surmuletus)', the mean total biomass was of 9.82 ± 0.49 g, 
which varied between 0.001 g (Xyrichtys novacula) and 351.47 g 
(M. surmuletus). 

The LWRs of the ten fish species are provided in table I. Lin¬ 
ear regressions were significant for all species (p < 0.001) and 
provided suitable adjustments (r^ > 0.98). The exponent b varied 
between 2.8488 (C. capistrata) and 3.575 (M. surmuletus)', where¬ 
as all remaining values of b where higher than 2.9000 (Tab. I). 
Seven out of the ten fish species studied showed isometric growth 
(b ~3): Bothuspodas, X. novacula, S. cretense, Pagellus erythrinus, 
S. typhle, C. capistrata and Sphoeroides marmoratus', one species 
showed negative allometric growth {b < 3): Diplodus annularis', 
and another two species showed positive allometric growth (b > 3): 
M. surmuletus and 5. cantharus (Tab. I). Seven of these ten species 
have commercial interest in the study region. 


DISCUSSION 

The present study provides unpublished LWRs data, i.e. not 
available in LishBase (Lroese and Pauly, 2015), based on both 
small-sized fish (juvenile stages) and adults of small-sized spe¬ 
cies. These ten teleost species are shallow-water common species 
in the North-eastern Atlantic Ocean and in particular at the Canary 
Islands. They use seagrass meadows as nursery areas, and most of 
them are of commercial interest. The LWRs determined will be a 
useful tool to increase the ecological knowledge of these species. 

These equations represent the first biological data for C. cap¬ 
istrata and 5. marmoratus throughout their native distribution 
range, as well as the first length-weight relationships for B. podas, 
X. novacula, S. typhle, C. capistrata and 5. marmoratus from the 
Canary Islands region. Additionally, the present work gives for the 
first time LWRs information on juvenile stages of six commercial 
species, completing the LWRs previously published for adult indi¬ 
viduals of 5. cretense (Gonzalez, 1991); M. surmuletus (Pajuelo et 
al., 1997), P. erythrinus (Pajuelo and Lorenzo, 1998), 5. cantharus 
(Pajuelo and Lorenzo, 1999), D. annularis (Pajuelo and Lorenzo, 
2001) and A. novacula (Battaglia eta/., 2010) (Tab. II). 

In general, the growth type inferred of the present LWRs data 
agree with that previously published for the adults of these species 
(Tabs I, II). However, an isometric equation has been estimated 
herein for B. podas (positive allometry for the Azorean popula¬ 
tion, Morato et al., 2001), and isometry for 5. typhle (isometry for 
the Aegean population, Gurkan and Ta§kavak (2007), and positive 
allometry for the southern Portugal population, Vieira et al., 2014) 
(Tabs I, II). In this regard, it is well known that several factors, e.g. 
sex, gonad maturity, health, habitat, area/seasonal effect, degree of 
stomach fullness, preservation techniques and differences in the 
size ranges of specimens can affect the LWRs (Wootton, 1998; Ver- 
diell-Cubedo et al., 2006), all of which were not considered herein. 


Table I. — Length-weight relationships for ten fish species from seagrass meadows at the Canary Islands (North-eastern Atlantic). n: sample size; TL: mean 
total length ± standard error (cm); TLmin and TLmax: minimum and maximum total length (cm); J: proportion of juvenile fish (%); a and h, relationship 
parameters; SE(fe): standard error of h'. Cl: 95% confidence interval; determination coefficient; f. t-Student statistic value; P: P-value for t-tests testing 
departures from isometric growth (h = 3) (n.s., not significant); GT: growth type (A: allometric; I: isometric). * Species with commercial interest. 


Family 

Species 

n 

TL 

(TLmin-TLmax) 

J 

a 

b 

SE(fe) (Cl) 

r' 

t 

P 

GT 

Bothidae 

Bothus podas* 

75 

7.96 ± 1.25 
(3.0-18.3) 

64.00 

0.0092 

3.0962 

0.052 

(2.993-3.200) 

0.9831 

1.8462 

n.s. 

I 

Labridae 

Xyrichtys novacula* 

124 

10.45 ±0.35 
(1.2-17.2) 

33.06 

0.0148 

2.9668 

0.063 

(2.843-3.091) 

0.9714 

-0.5238 

n.s. 

I 

Mullidae 

Mullus surmuletus* 

23 

8.06 ± 1.06 
(4.9-25.0) 

91.31 

0.0035 

3.5750 

0.007 

(3.575-3.605) 

0.9999 

81.127 

<0.001 

A+ 

Scaridae 

Sparisoma cretense* 

334 

7.77 ±0.18 
(1.0-19.2) 

95.81 

0.0157 

3.0128 

0.017 

(2.979-3.046) 

0.9917 

0.7647 

n.s. 

I 

Sparidae 

Diplodus annularis* 

99 

3.09 ±0.26 
(1.5-18.3) 

96.97 

0.0217 

2.9025 

0.013 

(2.877-2.298) 

0.9990 

-7.5385 

<0.001 

A- 


Pagellus erythrinus* 

87 

8.19 ±0.07 
(6.7-10.1) 

97.71 

0.0117 

3.0609 

0.090 

(2.881-3.240) 

0.9319 

0.6778 

n.s. 

I 


Spondyliosoma cantharus* 

174 

5.58 ±0.27 
(1.0-25.0) 

98.85 

0.0120 

3.0921 

0.006 

(3.080-3.105) 

0.9990 

14.566 

<0.001 

A+ 

Syngnathidae 

Syngnathus typhle 

221 

9.37 ±0.19 
(2.0-17.4) 

25.79 

0.0004 

2.9022 

0.057 

(2.789-3.016) 

0.9560 

-1.6990 

n.s. 

I 

Tetraodontidae 

Canthigaster capistrata 

139 

8.05 ±0.13 
(3.1-12.8) 

1.44 

0.0353 

2.8488 

0.078 

(2.695-3.002) 

0.8910 

-1.9359 

n.s. 

I 


Sphoeroides marmoratus 

120 

7.11 ±0.38 
(1.9-16.3) 

85.00 

0.0204 

2.9026 

0.073 

(2.758-3.047) 

0.9774 

-1.3288 

n.s. 

I 


324 


Cybium 2016, 40(4} 















Espino £rAL. 


Length-weight relationships often teleost fishes 


Table II. - Length-weight relationships published for ten fish species from the Atlantic Ocean and the Mediterranean Sea. TLmin and TLmax: minimum 
and maximum total length (cm); a and h'. relationship parameters; r-; determination coefficient; GT: growth type (A: allometric; I: isometric; n.d.: not deter¬ 
mined). 


Locality 

Species 

TLmin-TLmax 

a 

h 

R 

GT 

References 

Azores Islands 

Bothiis podas 

2.7-23.4 

0.0082 

3.124 

0.991 

A+ 

Morato etal. (2001) 

Southern Florida, USA 

Xyrichtys novacula 

3.5-10.0 

0.04810 

2.243 

0.970 

n.d. 

Bohnsack and Harper (1988) 

Northern Sicily, Italy 

Xyrichtys novacula 

4.9-20.0 

0.0139 

2.9326 

0.976 

I 

Battaglia etal. (2010) 

Canary Islands 

Mullus surmuletus 

12.0-33.0 

0.0074 

3.1826 

0.988 

n.d. 

Pajuelo etal. (1997) 

Canary Islands 

Sparisoma cretense 

7.0-48.9 

0.0000105 

3.0670 

0.9921 

I 

Gonzalez (1991) 

Canary Islands 

Sparisoma cretense 

1.0-19.2 

0.0155 

3.0158 

0.9916 

n.d. 

Espino et al. (2015) 

Canary Islands 

Diplodus annularis 

8.2-20.9 

0.00002116 

2.9418 

0.984 

I 

Pajuelo and Lorenzo (2001) 

Canary Islands 

Pagellus erythrinus 

7.5-37.1 

0.01279 

3.01338 

0.990 

I 

Pajuelo and Lorenzo (1998) 

Canary Islands 

Spondyliosoma cantharus 

8.0-40.0 

0.00732 

3.24747 

0.989 

A+ 

Pajuelo and Lorenzo (1999) 

South Portugal 

Syngnathus typhle 

4.9-32.3 

0.00013 

3.35 

0.977 

A+ 

Vieira et al. (2014) 

Aegean Sea, Turkey 

Syngnathiis typhle 

4.0-25.8 

0.0000003 

3.00 

0.960 

I 

Gurkan and Ta§kavak (2007) 
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